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1 . Introduction
Preceding studies for empirical analysis of the association between Subjective Well-being
(SWB) and income inequality have had mixed results, showing positive, negative, or even no
association. According to international studies, Haller and Halder (2006) found a positive
association between SWB and income inequality, whereas Hagerty (2000) and Fahey and Smyth
(2004) found negative association. Meanwhile, Senik (2004) found no relationship between
them in a study of Russia. In light of these findings, Dolan et al. (2008) pointed out that inclusion
of certain countries will influence the findings. For example, people are likely to feel relatively
happy in Latin American countries where income inequality is high, and conversely people are
not happy in former socialist states where income inequality is low.
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Abstract: In this paper, we aim to examine how the municipal-level income inequality in terms of
Gini coefficient is associated with individual Subjective Well-being (SWB) and clarify the effects of
income inequality on individual SWB in different income brackets using logit model. Data set used
in this study is based on individual data sourced from nationwide surveys in Japan. The main
conclusions of the study are as follows. First, we found a positive correlation between income
inequality at municipal level and individual SWB in entire sample. However this was true for the
male sample, but not the female sample. Secondly, we found that individual earners with low and
middle income status living in high income inequality resions have smaller possibilities of being
happy than others. Specifically, we clarified that working age men with low and middle income status
living in high income inequality regions are more likely to have lower happiness, while the same
effect could not be clearly confirmed for women. 
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There have been also many studies analyzing in Western countries. Schwarze and Härpfer
(2003) found a negative association in Europe, whereas O’Connell (2004) and Clark (2003)
found positive association in 15 EU nations and the UK, respectively. Alesina et al. (2004)
analyzed association between income inequality and SWB using ordered logit model and found
a negative correlation between them for high income earners in the US and low income earners
in Europe. Alesina et al. (2004) pointed out that high earners in the US dislike inequality because
their position is not guaranteed due to the higher social mobility in American society, whereas
inequality will decrease SWB for lower earners in Europe as European society has lower social
mobility with more rigid social classes.
In Japan, Oshio and Kobayashi (2009) found a negative association between self-rated
health and prefectural-level income inequality in terms of Gini coefficient by multilevel logit
analysis. Oshio and Kobayashi (2011) analyzed how the prefectural-level income inequality is
associated with individual SWB and made it clear that those with more unstable occupational
status are more sensitive to income inequality. Furusato and Sato (2014) also analyzed how the
municipal-level economic inequality affect upon individual SWB using multilevel analysis.
Their findings made it clear that local economic inequality had no significant effects on
individual SWB. However, their empirical study had a limitation that regional-level sample size
was only 34 municipalities in the Kanto and Koshinetsu regions2 with populations of 10,000 or
greater. Inaba et al. (2015) found a negative association between subjective life satisfaction and
municipal-level income inequality in 99 municipalities using multilevel logit analysis.
Preceding studies for the association between SWB and prefectural-level income
inequality in Japan have findings showing that income inequality reduce significantly individual
SWB. However empirical analysis at the municipal level did not indicate a clear association
between them. Further, Oshio and Kobayashi (2011) also pointed out that sensitivity to income
inequality increases as an individual’s occupational status becomes less stable. 
In this paper, we aim to examine how the municipal-level income inequality in terms of
Gini coefficient is associated with individual SWB and clarify the effects of income inequality
on individual SWB in different income brackets. Data set used in this study is individual data
from the International Comparative Survey on Lifestyle and Values (2015 survey of Japan),
conducted by the Center for Social Well-being Studies at Senshu University. Populations were
sampled proportionately across the population distribution from the 2010 national census by
gender, age, city scale, and region, and is considered to be representative of Japan as a whole. 
The outline of the paper is as follows. In Section 2 the model and data are explained.
Estimation results are discussed in Section 3. Finally, Section 4 summarizes our conclusions.
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2  Kanto prefectures: Gunma, Tochigi, Ibaraki, Saitama, Tokyo, Chiba, and Kanagawa. Koshinetsu prefectures:
Yamanashi, Nagano, and Niigata.
2 . Model and Data
2.1. Model
In order to analyze the effects of income inequality upon individual SWB, we ran a logit model
as follows:
Yi,j = α0 + Xi,j β + Zjγ + ui,j (1)
Where:
1  , if  Yi,j* > 0Yi,j= (2)0  , otherwise
Here, Y is a binary variable that indicates SWB (1 = happy, 0 = unhappy), X is a vector
for the individual-level variable, Z is a vector for the regional-level variable, u is the error term,
and α0, β, and γ are parameters to be estimated. Also, i represents the individual, and j represents
the municipality.
However, if individuals within the same group (region) could correlate with one another,
there is intraclass correlation, violation of independence of the error terms occurs. Thus, in such
case multilevel analysis which can account for intraclass correlations in estimation must be used,
as shown in Equation (3). 
Yi,j = δ0 + Zjθ + Xi,jβ + vj + ui,j (3)
Where:
Yi,j = α0j + Xi,jβ + ui,j (4)
α0j = δ0 + Zjθ + vj (5)
Here, v is the error term, δ0, β, and θ are parameters to be estimated.
In empirical analysis, we conduct a likelihood ratio test in order to determine whether to
use multilevel logit model or standard logit model. Test statistic L in Equation (6) tests whether
the sample follows a chi-square distribution with one degree of freedom, under the null
hypothesis that there are no random effects (intercept variance = 0).
L＝2 (l1 - l0)                                                                          (6)
Here, l1 is the log-likelihood of a random intercept model, and l0 is the log-likelihood of
a logit model with no random intercept. If the null hypothesis of no random effects (intercept
variance = 0) is rejected, we choose multilevel logit model. Conversely, if the null hypothesis
cannot be rejected, the standard logit model is used.
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2.2. Data
Individual data set used in this study is from the International Comparative Survey on Lifestyle
and Values (2015 survey of Japan), conducted by the Center for Social Well-being Studies at
Senshu University. The survey was conducted online in February 2015 with 11,804 valid
responses. In order to confirm for contextual aspect of individual SWB using multilevel analysis,
sample data were taken from municipalities with 10 or more respondents. Thus, sample size
result in 7,719 respondents (3,925 male, 3,794 female), living in 266 municipalities (1 town,
136 cities, 87 core cities and special cities, and 43 government-designated cities/Tokyo wards).
The 266 municipalities are distributed across the nation(10.5% in the Hokkaido and Tohoku
region, 35.3% in the Kanto region, 16.5% in the Chubu region, 18.0% in the Kinki region, 9.4%
in the Chugoku and Shikoku region, and 10.2% in the Kyushu region).
Table 1 shows the descriptive statistics for SWB, individual-level variables, and
regional-level variables for the entire sample, as well as for both male and female samples.
(1) Dependent Variable: SWB
SWB is originally scored on an 11-point scale, from 0 (very unhappy) to 10 (very happy) in the
survey. These answers are dichotomized into “unhappy” for scores of 0 to 6 and “happy” for
scores of 7 to 10. Of all samples, 53.2% were “happy.” There is a large gender gap in SWB.
48.1% of men were “happy,” while women were a full 10 points higher with 58.4% being
“happy” in this study.
(2) Independent Variables: Individual level
Independent variables at individual level are individual attributes, Social Capital (SC), subjective
perception of inequality, and personal financial crisis experience.
Individual Attributes
Individual attributes includes gender, age, marital status, number of children, educational
attainment, occupational status, housing status, years of residence, and equivalized income.
Data used in this study covers residents in Japan between the ages of 20 and 70 years.
Mean age is 45.8 years old, with almost no difference in age between male and female. Marital
status are categorized into married, widowed, divorced, and unmarried. 63.9% of the respondents
are married and 30.2% are unmarried. Comparing by gender, men are more likely to be
unmarried. In terms of number of children, the sample mean is 1.06, with values ranging from
0 to 7. Educational attainment is also categorized into elementary school or junior high school
graduates, high school diploma, junior college or vocational school degree, and university or
post-graduate degree. Of the respondents, roughly 20% each have high school diplomas and
junior college or vocational school degrees, and 56.4% have university or post-graduate degrees.
There is also a large gender gap in educational attainments. For example, while 30.8% of the
female respondents have junior college or vocational high school degrees, only 11.1% of the
male respondents have junior college or vocational high school degrees. In contrast, only 43.3%
88
of the female respondents have a university or post-graduate degree, compared to 69.1% for
male respondents. Occupational status is categorized into regular employees, non-regular
employees, self-employed and freelancers, family employees, unemployed, and non-employed
(retired, homemakers and students). Percentages for the 6 categories were 42.7%, 19.1%, 7.3%,
0.9%, 2.3%, and 27.7%, respectively. Regular employee refers to company executives and
permanent employees, and civil servants; meanwhile, non-regular employee refers to part-timer,
temporary staff, contract workers, and fixed-term staff. There is a large gender gap in
occupational status, with regular employees comprising 61.1% of men, but only 23.6% of
women. Conversely, 24.9% of women are non-regular employees, compared to 12.1% of men.
Similarly, 41.7% of women are non-employed, compared to 14.1% of men. Housing status is
classified into renter and homeowner. 34.7% of the respondents are renters, and 65.3% are
homeowners. For years of residence, the mean is 21.4 years. 10% of the respondents are less
than three years of residence; 20% of the respondents are less than five years of residence.
Equivalized income is calculated by dividing household earned income by the square root
of household size. This is categorized into quartiles. The first quartile (lowest income bracket)
is 177,000 yen to 2,298,000 yen, the second quartile (low income bracket) is 2,347,000 yen to
3,375,000 yen, the third quartile (medium income bracket) is 3,466,000 yen to 5,127,000 yen,
and the fourth quartile (high income bracket) is 5,143,000 yen to 20,000,000 yen. Household
income has originally 25 stepped income segments ranging from under 500,000 yen to
20,000,000 yen or more in the survey. In calculations for equivalized income, median values
are used as the reference values for all segments but 20,000,000 yen or more, for which
20,000,000 yen is used.
Social Capital
Individual SC includes trust and daily contact with relatives and friends.
General trust of people is based on five possible responses: 1. Cannot trust any, 2. Can
only trust a few, 3. Can trust some, 4. Can trust many and 5. Can trust most all. These answers
are categorized into two groups; “Cannot trust” for scores of 1 or 2 and “Trust” for scores of 3
or higher. 69.8% of the respondents are grouped into “Trust.” Trust in neighbors is handled in
similar fashion. 71.8% of the respondents are grouped into “Trust.” There is also a slightly
gender gap in “Trust”, and men are more likely to be “Trust” than women for both general trust
and trust in neighbors.
Daily contact with relatives and friends outside of school or work are also based on five
possible choices: 1. Not at all, 2. Rarely (once a year or every few years), 3. Sometimes (once
a month, or several times a year), 4. Somewhat frequently (once a week, or several times a
month), and 5. Nearly on a daily basis (multiple times a week). These answers are categorized
into two groups; “No” for scores of 1 or 2 and “Yes” for scores of 3 or higher. As a result 50.9%
of the respondents are grouped into “Yes.” Daily contact with friends is handled in similar
fashion.72.2% of the respondents are grouped into “Yes” for daily contact with friends. By
gender, more women tended to be “Yes” than men by a slight percentage. More women
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interacted with friends in particular, with 77.0% of women responding “Yes” as compared to
67.5% for men, an almost 10-point difference.
Subjective Perception of Inequality
The survey contained questions on individual subjective perception of inequality and personal
financial crisis. With regards to subjective perception of inequality, respondents answered from
0 (extremely unequal) to 10 (not at all) to the question “Do you feel that there is any inequality
in Japanese society as a whole?” with regards to income. These answers are categorized into
two groups; “No” for scores of 0 to 6 and “Yes” for scores of 7 to 10. 66.1% of the respondents
are grouped into “Yes.” By gender, a higher percentage of women tended to perceive an income
inequality than men.
Personal Financial Crisis Experience
In the question on personal financial crisis, respondents were asked when they had most recently
experienced “trouble making ends meet due to lack of income” or “trouble making ends meet
due to an illness or injury in the household,” with five choices: 1. Within the past year, 2. Within
the past five years, 3. Within the past 10 years, 4. More than 10 years ago, and 5. Never. These
answers are categorized into two groups; “Yes” for scores of 1 to 4 and “No” for scores of 5.
42.8% of the respondents are grouped into “Yes.” By gender, we found that a higher percentage
of men answered “Yes” to having experienced a personal financial crisis than women.
(3) Independent Variables: Regional(municipal) level
Regional level variables of the municipality of residence are Log-transformed population size
(January 2015) and income per capita (2013), as well as Gini coefficient (2012).
In terms of population size, average municipal population was 317,000, and it ranged
from 38,000 to 3,722,000. The per capita income was 1,466,000 yen, and it ranged from 892,000
yen to 4,772,000 yen. Mean value of Gini coefficients3 was 0.37, and it ranged from 0.32 to
0.53. Gini coefficient are categorized into tertiles. The first tertile (low) was 0.32 to 0.35, the
second tertile (medium) was 0.36 to 0.37, and the third tertile (high) was 0.38 to 0.53.
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3  Gini coefficients were calculated by municipality from the eight tiers for number of taxpayers by taxable
earned income bracket and earned income in " Taxation Trends in the Municipal Tax". Data for number of
taxpayers by taxable income bracket and total income was supported by JSPS KAKENHI Grant Number:
24243040 for "Policy Implications of Social Capital: Study of Cultivating Factors and Regional Differences"
(Representative: Prof. Yoji Inaba).
Table 1. Descriptive statistics
Note: Entire sample (7,719), Male sample (3,794), Female sample (3,925).
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Variable Entire Sample Male Female
Mean Std.Dev. Min Max Mean Mean
Dependent variable
SWB Unhappy（0-6） 0.468 0.499 0 1 0.519 0.416
Happy（7-10） 0.532 0.499 0 1 0.481 0.584
Individual variables
Gender Male 0.508 0.500 0 1
Female 0.492 0.500 0 1
Marital status Married 0.639 0.480 0 1 0.611 0.667
Widowed 0.012 0.110 0 1 0.006 0.018
Divorced 0.047 0.212 0 1 0.036 0.059
Single 0.302 0.459 0 1 0.346 0.256
Number of Children 1.067 1.128 0 7 1.052 1.081
Age 45.81 13.64 20 70 45.99 45.62
Educational attainment Elementary school or junior high school graduate 0.010 0.101 0 1 0.010 0.011
High school diploma 0.218 0.413 0 1 0.188 0.249
Junior college or vocational school degree 0.208 0.406 0 1 0.111 0.308
University or post-graduate degree 0.564 0.496 0 1 0.691 0.433
Occupational status Regular employee 0.427 0.495 0 1 0.611 0.236
Non-regular employee 0.191 0.393 0 1 0.121 0.264
Self-employed 0.073 0.260 0 1 0.101 0.044
Family employee 0.009 0.095 0 1 0.004 0.014
Unemployed 0.023 0.150 0 1 0.021 0.025
Retired, homemakers and students 0.277 0.447 0 1 0.141 0.417
Housing status Rent 0.347 0.476 0 1 0.360 0.333
Own 0.653 0.476 0 1 0.640 0.667
Years of residence 21.04 16.06 0 69 21.45 20.62
General trust Cannot trust (1-2) 0.302 0.459 0 1 0.300 0.305
Trust (3-5) 0.698 0.459 0 1 0.700 0.695
Trust in neighbors Cannot trust (1-2) 0.282 0.450 0 1 0.275 0.288
Trust (3-5) 0.718 0.450 0 1 0.725 0.712
Interaction with relatives No (1-2) 0.491 0.500 0 1 0.507 0.475
Yes (3-5) 0.509 0.500 0 1 0.493 0.525
Interaction with friends No (1-2) 0.278 0.448 0 1 0.325 0.230
Yes (3-5) 0.722 0.448 0 1 0.675 0.770
Perception of income inequality No (0-6) 0.339 0.473 0 1 0.371 0.306
Yes (7-10) 0.661 0.473 0 1 0.629 0.694
Financial crisis experience No (1) 0.572 0.495 0 1 0.546 0.598
Yes (2-5) 0.428 0.495 0 1 0.454 0.402
Equivalized income First quartile (177,000-2,298,000 yen) 0.237 0.425 0 1 0.219 0.255
Second quartile (2,347,000-3,375,000 yen) 0.237 0.425 0 1 0.222 0.253
Third quartile (3,466,000-5,127,000 yen) 0.267 0.442 0 1 0.271 0.264
Fourth quartile (5,143,000–20,000,000 yen) 0.259 0.438 0 1 0.288 0.229
Municipal level variables
Gini coefficient First tertile (0.32-0.35) 0.398 0.491 0 1
Second tertile (0.36-0.37) 0.357 0.480 0 1
Third tertile (0.38-0.53) 0.244 0.431 0 1
per capita income 146.6 42.0 89.2 477.2
Population size (38,000-3,722,000) 31.7 39.1 3.8 372.20
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3 . Empirical results
According to descriptive analysis, it is reasonable to hypothesize that there are gender gap in
effect of income inequality at municipal level on SWB. Thus we separated the entire sample
into male sample and female sample in order to compare the coefficients on the income
inequality.
Logistic regression on SWB as a dependent variable were carried out. The estimated
results are as shown in Table 2. Model 1 identifies the association between SWB and the Gini
coefficient. Model 2 added all regional variables so that we could see the association between
SWB and the Gini coefficient after controlling for all regional variables. Meanwhile, Model 3
added cross terms of Gini coefficient and equivalized income to Model 2 in order to clarify the
effects of income inequality on individual SWB in different income brackets. As shown in Table
2, logit model in Equation (1) was adopted in Models 2 and 3 as a results of a likelihood ratio
test for model selection.
(1) Entire Sample
All individual attributes variables except number of children, educational attainment displayed
significant correlation with SWB. These results were generally reasonable and indicated SWB
was affected by certain individual attributes. Main results are follows:1) women had a higher
possibilities of being happy than men; 2) widowers, divorcees and the unmarried were more
likely to report lower happiness than the married; 3) age and SWB had a U-shaped relationship,
indicating middle-aged individuals were less happy than younger and older people; 4) those in
unstable occupational status had a higher possibilities of being unhappy; 5) homeowners were
more likely to report higher happiness (at the significance level of 10%); and 6) those with
higher equivalized income enjoy higher happiness. 
SC variables displayed significant correlation with SWB, and those with high trust of
people and neighbors and those with close relationship with relatives and friends enjoy higher
happiness.
In addition, we found that individual perception of income inequality and SWB have a
positive correlation and those who have experienced personal financial crisis are more likely to
report higher happiness.
In terms of regional level variables, we found no significant correlation between mean
income at municipal level and individual SWB, and negative correlation between population
size of municipality and individual SWB.
We also found that there was positive relationship between income inequality at municipal
level and individual SWB. Additionally, Model 3 showed that 1) individuals classified in low
and middle income bracket (the second and third quartiles) living in municipality with medium
income inequality, and 2) individuals classified in low income bracket (the second quartile)
living in municipality with high income inequality have a smaller possibilities of being happy
than others.
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(2) Male Sample
In male sample, individual attributes except number of children had similar effects on individual
SWB as the entire sample. We found that for male the number of children is an important factor
of determinant of individual SWB. In addition, odds ratio in model 3 showed that for male not
only unmarried but also divorced reduced to the lowest level of individual happiness, while
result in the entire sample indicated that only unmarried reduced to the lowest level of
happiness.
SC variables displayed significant correlation with SWB, but there was no correlation
between daily contact with relatives and SWB for men. The effects of perception of income
inequality and personal financial crisis experience upon individual SWB had similar results with
the entire sample. In terms of regional level variables, neither average income nor population
size had significant correlation with individual SWB.
We also found that there was positive relationship between income inequality at municipal
level and individual SWB for men. However, Model 3 shows that individuals classified in the
low income bracket and higher (the second, third, and fourth quartiles) living in municipality
with medium or high income inequality are more likely to report lower happiness. Men classified
in the first quartile income bracket (the reference) are mainly retired households making less
than 2 million yen, not those of working age, and are not thought to be sensitive to income
inequality. Conversely, men classified in the second quartile income bracket are of working age
with lower household income(form 2 to 4 million yen). We have interpretation that these men
are more sensitive to regional income inequality and dislike it.
(3) Female Sample
In female sample individual attributes had similar effects on individual SWB with the entire
sample. In contrast with male, for women neither the number of children nor divorced is an
important factor of determinant of individual SWB.
SC variables largely displayed significant correlation with SWB, but there was no
correlation between daily contact with relatives and individual SWB for women. The perception
of income inequality and personal financial crisis experience had positive effects on individual
SWB.
In terms of regional level variables, we found no significant correlation between mean
income at municipal level and individual SWB and negative correlation between population
size of municipality and individual SWB.
Finally, we found that there was no clear correlation between income inequality at
municipal level and woman’s SWB.
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Table2. Estimation Result (1) Entire Sample
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Entire Sample [1] [2] [3]
Coef Coef Coef OR
Gender Female 0.3666 *** 0.3613 *** 0.3591 *** 1.432（Reference：Male） (0.059) (0.059) (0.059) (1.27-1.60)
Marital status Widowed -0.3870 * -0.3790 * -0.3741 * 0.688（Reference：Married） (0.221) (0.220) (0.220) (0.44-1.05)
Divorced -0.5798 *** -0.5758 *** -0.5821 *** 0.559
(0.119) (0.119) (0.119) (0.44-0.70)
Single -1.2178 *** -1.2162 *** -1.2210 *** 0.295
(0.077) (0.077) (0.077) (0.25-0.34)
Number of Children 0.0382 0.0386 0.0378 1.039
(0.028) (0.028) (0.028) (0.98-1.09)
Age -0.1190 *** -0.1190 *** -0.1185 *** 0.888
(0.016) (0.016) (0.016) (0.86-0.91)
Age-squared 0.0012 *** 0.0012 *** 0.0012 *** 1.001
(0.000) (0.000) (0.000) (1.00-1.001)
Educational attainment High school diploma -0.0503 -0.0479 -0.0568 0.945（Reference：Elementary school (0.253) (0.251) (0.252) (0.57-1.54)
or junior high school graduate） Junior college or vocational school degree -0.0045 -0.0014 -0.0063 0.994
(0.255) (0.253) (0.253) (0.60-1.63)
University or post-graduate degree 0.0387 0.0388 0.0349 1.036
(0.221) (0.220) (0.220) (0.63-1.69)
Occupational status Non-regular employee -0.0800 -0.0771 -0.0747 0.928（Reference：Regular employee） (0.077) (0.077) (0.077) (0.79-1.07)
Self-employed 0.0425 0.0405 0.0419 1.043
(0.103) (0.103) (0.103) (0.85-1.27)
Family employee -0.2736 -0.2722 -0.2705 0.763
(0.264) (0.263) (0.263) (0.45-1.27)
Unemployed -0.5880 *** -0.5867 *** -0.5847 *** 0.557
(0.191) (0.190) (0.190) (0.38-0.80)
Retired, homemakers and students 0.0222 0.0221 0.0250 1.025
(0.076) (0.076) (0.076) (0.88-1.19)
Housing status Own 0.1188 * 0.1179 * 0.1166 * 1.124（Reference：Rent） (0.061) (0.061) (0.061) (0.99-1.26)
Years of residence -0.0057 -0.0054 -0.0053 0.995
(0.005) (0.005) (0.005) (0.98-1.00)
Years of residence-squared 0.0001 0.0001 0.0001 1.000
(0.000) (0.000) (0.000) (0.99-1.00)
General trust Trust 0.2684 *** 0.2686 *** 0.2671 *** 1.306（Reference：Cannot trust） (0.066) (0.065) (0.066) (1.14-1.48)
Trust in neighbors Trust 0.3797 *** 0.3781 *** 0.3763 *** 1.457（Reference：Cannot trust） (0.068) (0.067) (0.067) (1.27-1.66)
Contact with relatives Yes 0.1016 * 0.0990 * 0.1002 * 1.105（Reference：No） (0.052) (0.052) (0.052) (0.99-1.22)
Contact with friends Yes 0.3029 *** 0.3001 *** 0.3012 *** 1.352（Reference：No） (0.059) (0.058) (0.059) (1.20-1.51)
Perception of income inequality No 0.3208 *** 0.3201 *** 0.3166 *** 1.373（Reference：Yes） (0.053) (0.053) (0.053) (1.23-1.52)
Financial crisis experience Yes -0.5185 *** -0.5180 *** -0.5211 *** 0.594（Reference：No） (0.052) (0.052) (0.052) (0.53-0.65)
Equivalized income Second quartile 0.2871 *** 0.2847 *** 0.5892 *** 1.803（Reference：First quartile） (0.074) (0.074) (0.146) (1.35-2.40)
Third quartile 0.4853 *** 0.4840 *** 0.7471 *** 2.111
(0.075) (0.075) (0.149) (1.57-2.82)
Fourth quartile 0.6665 *** 0.6607 *** 0.8392 *** 2.314
(0.079) (0.079) (0.162) (1.68-3.17)
Gini coefficient Second tertile(middle) 0.0721 0.1145 0.3992 *** 1.491（Reference：First tertile） (0.071) (0.071) (0.139) (1.13-1.95)
Third tertile (high) 0.0861 0.1548 * 0.3832 *** 1.467
(0.071) (0.082) (0.145) (1.10-1.95)
Gini Second tertile☓ EI Second quartile -0.3475 * 0.706
(0.187) (0.48-1.01)
Gini Second tertile☓ EI Third quartile -0.4326 ** 0.649
(0.187) (0.45-0.93)
Gini Second tertile☓ EI Fourth quartile -0.3149 0.730
(0.198) (0.49-1.07)
Gini Third tertile☓ EI Second quartile -0.4629 ** 0.629
(0.187) (0.43-0.90)
Gini Third tertile☓ EI Third quartile -0.2629 0.769
(0.184) (0.53-1.10)
Gini Third tertile☓ EI Fourth quartile -0.1695 0.844
(0.193) (0.57-1.23)
per capita income 0.0000 0.0000 1.000
(0.000) (0.000) (0.99-1.00)
Population Size(Log) -0.0649 ** -0.0632 ** 0.939
(0.028) (0.028) (0.88-0.99)
Constant 1.8834 *** 2.6411 *** 2.4298 *** 11.357
(0.436) (0.567) (0.574) (3.68-34.9)
Randam effects var(_cons) 0.01912
(0.014)
N 7,719 7,719 7,719
chi2 981.0 *** 1,219.7 *** 1,230.5 ***
p-value 0.0000 0.0000 0.0000
LR test vs. logit model chibar2 2.53 * 0.65 0.59
p-value 0.056 0.210 0.221
Model Mlogit logit logit
Notes: 1.* p<0.10, ** p<0.05, *** p<0.01.
2. Standard deviation are reported in parentheses. OR denote odds ratio and 95% confidence interval are reported in parentheses.
Table2. Estimation Result (2) Male Sample
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Notes: 1.* p<0.10, ** p<0.05, *** p<0.01.
2. Standard deviation are reported in parentheses. OR denote odds ratio and 95% confidence interval are reported in parentheses.
Male [1] [2] [3]
Coef Coef Coef OR
Marital status Widowed -0.7468 * -0.7411 * -0.7513 * 0.472（Reference：Married） (0.438) (0.438) (0.439) (0.19-1.11)
Divorced -1.3845 *** -1.3837 *** -1.3912 *** 0.249
(0.210) (0.210) (0.210) (0.16-0.37)
Single -1.4171 *** -1.4161 *** -1.4271 *** 0.240
(0.111) (0.111) (0.111) (0.19-0.29)
Number of Children 0.0719 * 0.0711 * 0.0674 * 1.070
(0.040) (0.040) (0.040) (0.98-1.15)
Age -0.1220 *** -0.1218 *** -0.1201 *** 0.887
(0.024) (0.024) (0.024) (0.84-0.93)
Age-squared 0.0012 *** 0.0012 *** 0.0012 *** 1.001
(0.000) (0.000) (0.000) (1.00-1.001)
Educational attainment High school diploma 0.1252 0.1158 0.0649 1.067（Reference：Elementary school (0.382) (0.382) (0.383) (0.50-2.25)
or junior high school graduate） Junior college or vocational school degree 0.2496 0.2430 0.1932 1.213
(0.389) (0.389) (0.389) (0.56-2.60)
University or post-graduate degree 0.3074 0.2999 0.2523 1.287
(0.438) (0.438) (0.439) (0.61-2.69)
Occupational status Non-regular employee 0.0308 0.0316 0.0376 1.038（Reference：Regular employee） (0.126) (0.126) (0.127) (0.80-1.33)
Self-employed 0.0693 0.0710 0.0814 1.085
(0.127) (0.128) (0.128) (0.84-1.39)
Family employee 0.2043 0.2018 0.1933 1.213
(0.565) (0.564) (0.568) (0.39-3.69)
Unemployed -0.6428 ** -0.6507 ** -0.6473 ** 0.523
(0.320) (0.321) (0.321) (0.27-0.98)
Retired, homemakers and students 0.2195 0.2208 0.2277 * 1.256
(0.135) (0.135) (0.135) (0.96-1.63)
Housing status Own 0.2288 *** 0.2274 *** 0.2339 *** 1.264（Reference：Rent） (0.087) (0.087) (0.087) (1.06-1.49)
Years of residence -0.0069 -0.0070 -0.0072 0.993
(0.007) (0.007) (0.007) (0.97-1.00)
Years of residence-squared 0.0001 0.0001 0.0001 1.000
(0.000) (0.000) (0.000) (0.99-1.00)
General trust Trust 0.3041 *** 0.3049 *** 0.3068 *** 1.359（Reference：Cannot trust） (0.093) (0.093) (0.093) (1.13-1.63)
Trust in neighbors Trust 0.3122 *** 0.3119 *** 0.3071 *** 1.360（Reference：Cannot trust） (0.097) (0.097) (0.097) (1.12-1.64)
Contact with relatives Yes 0.0764 0.0738 0.0781 1.081（Reference：No） (0.074) (0.074) (0.074) (0.93-1.25)
Contact with friends Yes 0.2832 *** 0.2844 *** 0.2867 *** 1.332（Reference：No） (0.080) (0.080) (0.080) (1.13-1.55)
Perception of income inequality No 0.2900 *** 0.2901 *** 0.2840 *** 1.328（Reference：Yes） (0.074) (0.074) (0.074) (1.14-1.53)
Financial crisis experience Yes -0.4769 *** -0.4784 *** -0.4824 *** 0.617（Reference：No） (0.073) (0.073) (0.074) (0.53-0.71)
Equivalized income Second quartile 0.2335 ** 0.2349 ** 0.7054 *** 2.025（Reference：First quartile） (0.113) (0.113) (0.221) (1.31-3.12)
Third quartile 0.4233 *** 0.4277 *** 0.7726 *** 2.165
(0.111) (0.112) (0.219) (1.41-3.32)
Fourth quartile 0.5656 *** 0.5678 *** 0.9608 *** 2.614
(0.114) (0.115) (0.231) (1.66-4.11)
Gini coefficient Second tertile(middle) 0.0902 0.1234 0.5195 ** 1.681（Reference：First tertile） (0.094) (0.101) (0.213) (1.10-2.55)
Third tertile (high) 0.0719 0.1342 0.5660 *** 1.761
(0.093) (0.119) (0.219) (1.14-2.70)
Gini Second tertile☓ EI Second quartile -0.5722 ** 0.564
(0.282) (0.32-0.98)
Gini Second tertile☓ EI Third quartile -0.4577 * 0.633
(0.275) (0.36-1.08)
Gini Second tertile☓ EI Fourth quartile -0.4791 * 0.619
(0.283) (0.35-1.07)
Gini Third tertile☓ EI Second quartile -0.6779 ** 0.508
(0.280) (0.29-0.87)
Gini Third tertile☓ EI Third quartile -0.4491 * 0.638
(0.268) (0.37-1.07)
Gini Third tertile☓ EI Fourth quartile -0.5374 * 0.584
(0.275) (0.34-1.00)
per capita income -0.000 -0.000 1.000
(0.000) (0.000) (0.99-1.00)
Population Size(Log) -0.0375 -0.0382 0.963
(0.040) (0.040) (0.88-1.04)
Constant 1.8622 *** 2.3571 *** 2.0566 ** 7.819
(0.661) (0.847) (0.857) (1.45-41.9)
Randam effects var(_cons)
N 3,925 3,925 3,925
chi2 707.9 *** 708.8 *** 716.1 ***
p-value 0.0000 0.0000 0.0000
LR test vs. logit model chibar2 0.19 0.07 0.06
p-value 0.332 0.395 0.405
Model logit logit logit
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Table2. Estimation Result (3) Female Sample
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Notes: 1.* p<0.10, ** p<0.05, *** p<0.01.
2. Standard deviation are reported in parentheses. OR denote odds ratio and 95% confidence interval are reported in parentheses.
Female [1] [2] [3]
Coef Coef Coef OR
Marital status Widowed -0.1580 -0.1357 -0.1245 0.883（Reference：Married） (0.261) (0.259) (0.259) (0.53-1.46)
Divorced -0.0461 -0.0445 -0.0550 0.946
(0.157) (0.156) (0.157) (0.69-1.28)
Single -1.0054 *** -1.0147 *** -1.0189 *** 0.361
(0.116) (0.115) (0.115) (0.28-0.45)
Number of Children -0.0043 -0.0043 -0.0023 0.998
(0.041) (0.041) (0.041) (0.92-1.08)
Age -0.0967 *** -0.0960 *** -0.0963 *** 0.908
(0.022) (0.022) (0.022) (0.86-0.94)
Age-squared 0.0009 *** 0.0009 *** 0.0009 *** 1.001
(0.000) (0.000) (0.000) (1.00-1.001)
Educational attainment High school diploma -0.1900 -0.1957 -0.1936 0.824（Reference：Elementary school (0.345) (0.341) (0.342) (0.42-1.61)
or junior high school graduate） Junior college or vocational school degree -0.1980 -0.2059 -0.1956 0.822
(0.346) (0.342) (0.343) (0.42-1.60)
University or post-graduate degree -0.2239 -0.2377 -0.2291 0.795
(0.261) (0.259) (0.259) (0.40-1.55)
Occupational status Non-regular employee -0.0592 -0.0600 -0.0568 0.945（Reference：Regular employee） (0.107) (0.106) (0.107) (0.76-1.16)
Self-employed 0.1265 0.1180 0.1133 1.120
(0.187) (0.186) (0.187) (0.77-1.61)
Family employee -0.1987 -0.1966 -0.1989 0.820
(0.306) (0.303) (0.303) (0.45-1.48)
Unemployed -0.4998 ** -0.4856 ** -0.4880 ** 0.614
(0.244) (0.241) (0.242) (0.38-0.98)
Retired, homemakers and students 0.0910 0.0866 0.0841 1.088
(0.106) (0.106) (0.106) (0.88-1.33)
Housing status Own 0.0055 0.0014 -0.0024 0.998（Reference：Rent） (0.087) (0.087) (0.087) (0.84-1.18)
Years of residence -0.0050 -0.0041 -0.0040 0.996
(0.008) (0.008) (0.008) (0.98-1.01)
Years of residence-squared 0.0001 0.0001 0.0001 1.000
(0.000) (0.000) (0.000) (0.99-1.00)
General trust Trust 0.2259 ** 0.2268 ** 0.2222 ** 1.249（Reference：Cannot trust） (0.094) (0.093) (0.093) (1.03-1.50)
Trust in neighbors Trust 0.4547 *** 0.4526 *** 0.4585 *** 1.582（Reference：Cannot trust） (0.096) (0.095) (0.095) (1.31-1.90)
Contact with relatives Yes 0.1139 0.1127 0.1124 1.119（Reference：No） (0.074) (0.074) (0.074) (0.96-1.29)
Contact with friends Yes 0.3477 *** 0.3461 *** 0.3487 *** 1.417（Reference：No） (0.087) (0.087) (0.087) (1.19-1.68)
Perception of income inequality No 0.3659 *** 0.3658 *** 0.3611 *** 1.435（Reference：Yes） (0.077) (0.077) (0.077) (1.23-1.66)
Financial crisis experience Yes -0.5728 *** -0.5670 *** -0.5701 *** 0.565（Reference：No） (0.075) (0.074) (0.074) (0.48-0.65)
Equivalized income Second quartile 0.3775 *** 0.3721 *** 0.5712 *** 1.770（Reference：First quartile） (0.100) (0.099) (0.198) (1.20-2.60)
Third quartile 0.6140 *** 0.6028 *** 0.8262 *** 2.285
(0.104) (0.103) (0.207) (1.52-3.43)
Fourth quartile 0.9028 *** 0.8809 *** 0.8289 *** 2.291
(0.114) (0.114) (0.234) (1.44-3.62)
Gini coefficient Second tertile(middle) 0.0454 0.1043 0.3212 * 1.379（Reference：First tertile） (0.100) (0.100) (0.184) (0.96-1.97)
Third tertile (high) 0.0750 0.1436 0.2158 1.241
(0.101) (0.116) (0.196) (0.84-1.82)
Gini Second tertile☓ EI Second quartile -0.2241 0.799
(0.253) (0.48-1.31)
Gini Second tertile☓ EI Third quartile -0.4560 * 0.634
(0.259) (0.38-1.05)
Gini Second tertile☓ EI Fourth quartile -0.1513 0.860
(0.288) (0.48-1.51)
Gini Third tertile☓ EI Second quartile -0.2961 0.744
(0.253) (0.45-1.22)
Gini Third tertile☓ EI Third quartile -0.1284 0.880
(0.257) (0.53-1.45)
Gini Third tertile☓ EI Fourth quartile 0.2297 1.258
(0.280) (0.72-2.17)
per capita income 0.0001 0.0001 1.000
(0.000) (0.000) (0.99-1.00)
Population Size(Log) -0.0868 ** -0.0842 ** 0.919
(0.040) (0.040) (0.84-0.99)
Constant 1.7901 *** 2.7186 *** 2.5999 *** 13.462
(0.605) (0.787) (0.798) (2.81-64.3)
Randam effects var(_cons) 0.03634
(0.032)
N 3,794 3,794 3,794
chi2 407.6 *** 494.3 *** 503.3 ***
p-value 0.0000 0.0000 0.0000
LR test vs. logit model chibar2 1.71 * 0.29 0.1
p-value 0.095 0.296 0.377
Model Mlogit logit logit
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4 . Summary
In this study, we examined the effects of income inequality at municipality level on individual
SWB by individual income class. The main conclusions of the study are as follows.
First, we found a positive correlation between income inequality at municipal level and
individual SWB in entire sample. However there were gender gap. In short, this was true for
the male sample, but not the female sample, suggesting that men have a higher tolerance for
income inequality.
Secondly, we found that individual earners with low and middle income status living in
high income inequality regions have smaller possibilities of being happy than others.
Specifically, we clarified that working age men with low and middle income status living in
high income inequality regions are more likely to have lower happiness, while the same effect
could not be clearly confirmed for women. This may reaffirm the Alesina et al. (2004) findings
that as inequality increases lower earners are likely to feel unhappy in societies with lower social
mobility and more rigid social classes. However, given that social mobility in Japan is likely
lower than in the US but higher than in Europe, we may need a different interpretation for
Japanese society. That is to say, the social consciousness that the man must have a role of
providing for the family is firmly established and the social structure and institutions remain
centered on men work force in Japan. Thus, we may have another interpretation that high income
inequality in living area place such stronger pressures on working age men with lower income
and make them feel unhappy.
The findings of this study on the effects of income inequality at municipal level in Japan
on individual SWB differ from those of Inaba et al. (2015) and other preceding studies. This is
thought to be caused that this study covers more comprehensive municipalities. Additionally,
we used individual SWB in this study, categorized into two groups in order to analyze the
determinants of SWB, although SWB is originally an 11-score ordinal variable4. Dichotomized
SWB may also affected results of this study. 
4  For this study, we defined the SWB variable with 0-2 as “unhappy,” 3-5 as “neither happy nor unhappy,”
and 6-10 as “happy,” then analyzed normally with an ordinal logit model. While results were almost the same
for the entire sample and female sample, in the male sample the cross term for individual income brackets and
income inequality within the area of residence had no significant associations.
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